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The objective of this study was to describe asthma exacerbation self-management in children and adolescents. We
used a cross-sectional study population enrolled in the International Study of Asthma and Allergies in Childhood
(ISAAC) in Bordeaux. Subjects answered an additional questionnaire on utilization of health services, self-
evaluation of usual asthma exacerbation severity and home management of asthma exacerbation. Criteria used for
selecting patients were both having asthma confirmed by a physician and having had suffered from symptoms
during the past year.
Children and adolescents attended similar health services for managing their asthma but compliance to anti-
asthmatic treatment was better in children than in adolescents. Among the children 4?8% had asthma and 6?2% of
adolescents had asthma, as diagnosed by a doctor. Of the children, 72?3% and of the adolescents 54?7% had less
than one asthma attack per month. In cases of mild asthma exacerbation, 38?7% of adolescents and 9?3% of
children waited until the end of exacerbation without taking any medication. The proportion of children not
receiving any treatment was lower when symptoms were more severe but this was not the case in adolescents.
Although most of the patients used were taking b2-agonist, we found that 21–43% of children or adolescents did
not receive appropriate medication in the event of asthma exacerbation.
These results demonstrate that (i) asthma exacerbation self-management is related to self-assessed severity of
symptoms and that (ii) a large proportion of asthmatic children in the community, and particularly adolescents, do
not therefore receive appropriate treatment in the event of asthma exacerbation.
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Asthma is a chronic disease with high prevalence in the
general population, and causes substantial disability and
some mortality in many countries across a wide range of
ages (1–3). Advances in the understanding of its pathophy-
siology have led to a systematic approach to control the
disease, which has been embodied in several consensus
guidelines for asthma management in both adults and
children. Asthma guidelines propose recommendations for
both the prescription of anti-asthmatic medications and
patient education, including protocols for self-management.
In an effort to tackle asthma-related morbidity, education of
the child and his family regarding self-management is
mandatory and many programmes have been developedReceived 1 March 2000 and accepted in revised form 7 June 2000.
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defined as: (i) effective behaviour with regard to asthma
based on sucient knowledge about the disease and its
triggers; (ii) adequate coping behaviour; (iii) compliance
with inhaled medication; (iv) attention to changes in the
severity of the disease; (v) recognition of symptoms; (vi)
adequate inhalation technique, and correct use of a peak
flow meter. Several randomized trials have thus been
performed to analyse the impact of self-management
programmes on asthma morbidity. Some authors have
demonstrated that the use of a written plan for self-
management could decrease the number of episodes of
asthma exacerbation (AE) and could improve the control of
the disease, although studies until now on self-management
have not established which part of the programme is most
important or cost-effective (5). On the other hand, a recent
meta-analysis has demonstrated that these self-management
teaching programmes have little influence on morbidity
suggesting that individual factors should be controlled for
an optimal approach (6).
Individual factors identified as possible causes of
morbidity include poor understanding of the disease,
inappropriate medication use, non-compliance with# 2000 HARCOURT PUBLISHERS LTD
1048 C. RAHERISON ET AL.prescribed medical regimens, and/or inability to use
medications properly, particularly inhaler devices. In this
respect, an indispensable component of self-management is
the self-adjustment of the medical therapy according to
disease severity, based on guidelines given by a physician.
Lack of self-management knowledge has been identified as
the major problem for patients with moderate and severe
asthma (7), and it has been shown that the ability to
recognize a severe respiratory exacerbation and knowledge
of the appropriate measures for treating it could influence
asthma exacerbation outcome, although results differ
between adults and children (8). In children, it has been
suggested that practices that support early intervention for
AE by parents at home are strongly associated with reduced
risk of adverse outcome (9). In addition, several studies
have demonstrated the benefit of children’s and parents’
education, including the use of a written plan for treatment
on asthma management (10).
However, little is known about the actual attitude of
young asthmatics facing asthma exacerbation indepen-
dently of any education protocol and self-management has
not been considered so far in epidemiological studies. The
International Study of Asthma and Allergies in Childhood
(ISAAC) is a survey that is being conducted in numerous
countries using a common protocol and a validated
questionnaire (11). When this questionnaire was adminis-
tered in Bordeaux, we took the opportunity to incorporate
specific questions in order to evaluate asthma self-manage-
ment.
The aim of the present study was thus to describe AE
self-management on a large sample of children of two age
groups (i.e. 6–7 and 13–14 years old) enrolled phase I of
ISAAC study.
Material and methods
DESIGN
The study was carried out between March and June 1994 in
Bordeaux. The population consisted of children aged 6–7
years and adolescents aged 13–14 years, according to
ISAAC protocol. All the schools within the city were
invited to participate in the ISAAC study. The aims of the
ISAAC Phase I study were to describe the prevalence and
severity of asthma, rhinitis and eczema in children living in
different centres and make comparisons within and between
countries. ISAAC Phase I uses core questionnaires designed
to assess the prevalence and severity of asthma and allergic
disease in defined populations (11). ISAAC centres are
normally cities. The 6–7 years age group was chosen as this
is the youngest age when children are usually at school. The
age of subjects was checked against the age calculated from
the date of birth. The recommended sample size was 3000
to ensure good statistical evaluation of severe asthma
prevalence. The 13–14 years age group was chosen as this is
the age when mortality related to asthma generally begins.
The method of translation to French was standardized
according to the ISAAC protocol.QUESTIONNAIRE
In addition to the complete set of ISAACmodules regarding
wheezing, rhinitis and eczema, the questionnaire contained
questions on utilization of health services and self-manage-
ment. Subjects with armative answers to the question ‘has
your child/you ever had asthma?’ in the ISAAC question-
naire and the question ‘if your child/you had asthma, was it
confirmed by a doctor?’ and ‘Did your child/you have AE in
the last 12 months?’ in the additional questionnaire
(appendix) were considered as having asthma diagnosed
by a physician. These subjects were questioned about the
utilization of health services, self-treatment compliance,
symptom frequency and current asthma management.
Three groups were designed according to self-assessed
AE severity (i.e, mild, moderate, severe) based on usual
intensity reported by adolescents or children’s parent. Once
parental informed consent was obtained, questionnaires
were given by school teachers and filled in by parents for
the younger group or by the adolescents themselves for the
older group. The protocol of the study was approved by the
University Hospital Ethics Committee (Comite´ Consultatif
de Protection des Personnes se preˆtant a` des Recherches
Biome´dicales, C.C.P.P.R.B).
STATISTICAL ANALYSIS
Univariate comparisons between proportions were tested
by the w2-test. A P-value of 0?05 was regarded as significant.
Odds ratio was used to estimate the association between
variables. We analysed the data by using EPI-INFO 6?04
software (12).
Proportions were calculated among respondents. No
respondents were excluded from the analysis.
Results
RESPONSE RATES
All of the primary schools (N¼55; 3992 schoolchildren)
agreed to participate. Parents answered a written standar-
dized questionnaire on wheezing (18?3%), rhinitis (27?4%)
and eczema (18%), and an additional questionnaire about
asthma home management. Three thousand four hundred
and eighty-seven parents returned the questionnaire. Of
these, 3205 questionaries were completed (response rate
80?3%) (13). For adolescents, 21 schools agreed to
participate (response rate 74%). Three thousand three
hundred and two adolescents filled in the questionnaire on
wheezing (19?3%), rhinitis (15?4%) and eczema (19?2%).
Overall, 6507 children answered the questionnaire.
POPULATION
Prevalence of asthma
One hundred and fifty-four children, 78 boys and 76 girls
(sex-ratio:1?02, n.s.) and 205 adolescents, 109 boys and 96
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physician, and an AE during the last year (i.e., 4?8% and
6?2%, respectively).
Medical habits
Utilization of health services. Children and adoles-
cents used health services similarly for managing their
asthma. Most children (68?7%) and adolescents (63?5%)
had regular visits to a doctor who was, in most cases, a
general practitioner (GP). Only 22% of children and 30?7%
of adolescents consulted a chest physician. Emergency visits
concerned more children (20?6%) than adolescents (17?1%)
but the difference was not statistically significant.
Compliance. When a GP prescribes a regular medica-
tion, most parents and adolescents said that they gave or
took the medication for the prescribed period of time. In
children, compliance to treatment was better than in
adolescents (92?3% vs. 77%; P50?001) and did not depend
on the worsening of the disease. By contrast, in adolescents,
compliance to anti-asthmatic treatment was better when the
medication was prescribed for asthma worsening
(P¼0?015).
Asthma exacerbation frequency and severity
One hundred and forty-eight parents (96%) and 203
adolescents (99%) answered the questions on both AE
frequency and self-assessed severity. Of the children 72?3%
and of the adolescents 54?7% had less than one asthma
attack per month. One point four percent of children and
5% of adolescents had more than one attack per day.
According to AE frequency, most children and adolescents
had mild asthma. However, the proportion of moderate
and/or severe asthma was significantly higher in the
adolescent group.
ASTHMA EXACERBATION MANAGEMENT
The response rate was 91?5% (141/154) among children and
98?5% (202/205) among adolescents.
In the event of AE and whatever its severity, 83?5% of
parents gave medications to their children and 78?6% of
adolescents took anti-asthmatic medication. Drugs taken
were bronchodilatators for 65% of children and 76?1% of
adolescents. Other anti-asthmatic medications taken for the
treatment of an AE included oral corticosteroids, inhaled
corticosteroids, oral b2-agonists, histamine-blockers, theo-
phyllin, cromolyn or nedocromil. Four point seven percent
of parents and 19?6% of adolescents did not give/take any
medication but simply waited till the exacerbation abated.
Thirty point three percent of adolescents and 33?7% of
parents called a doctor, usually a general practitioner. No
difference was found according to gender in terms of self-
management practice.Since self-assessed severity could influence the home
management of an AE, we analysed patients’ responses to
the questionnaire by taking into account their evaluation of
AE severity (Table 1). Taking medication for AE was not
related to self-assessed severity. In contrast, most children
(9?3%) or adolescents (38?7%) presenting mild AE
preferred to wait without any medication (P51076). In
children, calling a doctor was related to AE severity as
assessed by parents, but not in adolescents. Regarding
medications taken to treat AE, the proportion of patients
giving b2-agonists increased with AE severity in children
but this was not the case in adolescents. Of the adolescents
4?2% with moderate AE preferred to wait without any
medication. In addition, 19% of adolescents presenting
severe AE used took medications other than b2-agonists or
oral corticosteroids, whereas such drugs were not given to
children presenting AE of similar severity.
Discussion
In this study, we report the self-management of asthma
exacerbation (AE) in a population of children and
adolescents, taking into account the self-evaluation of AE
severity. Although most of the patients were used to taking
an inhaled b2-agonist, 21% of children and 43% adoles-
cents did not receive an appropriate medication in the event
of AE. The rate of inappropriate self-management
decreased with AE severity in children but not in
adolescents.
This study performed in Bordeaux in 1994 was conducted
as part of the ISAAC survey (13). The questionnaire
established for the present study was administered to
childrens’ parents and to adolescents as additional items
included in the ISAAC questionnaire. There was no
significant difference between respondents and no-respon-
dents in terms of age, gender and school. Criteria used for
selecting patients in the present study were both having had
asthma confirmed by a physician and having suffered from
symptoms during the year before. It is thus likely that
answers to this questionnaire were given by asthmatics or
asthmatics’ parents. The questions were designed to define
this asthmatic population in terms of health service use and
to analyse home management of AE in terms of adminis-
tered medications and/or GP referral. In our approach, we
also included the self-evaluation of AE severity as mild,
moderate or severe. Until now epidemiological studies have
attempted to assess the severity of asthma in children and
adolescents by taking into account symptom frequency,
nocturnal symptoms, pulmonary function tests, hospital
admissions and history of emergency department visits (14).
However, this method of evaluation is not suitable for
assessing the severity of AE other than that requiring
hospital admission or emergency treatment. In most cases,
the severity of AE is self-evaluated by the patient or his
family and does not require hospitalization, but does
involve the decision as to whether medication should be
taken or not.
The patients included in the present study were suffering
from either intermittent or mild persistent asthma
TABLE 1. AE self-management by parents and adolescents according to self-assessment severity
Self management Self-assessment severity in 6–7 years old Self-assessment severity in 13–14 years old
Mild
N=141
%
Moderate
N=61
%
Severe
N=13
%
Mild
N=205
%
Moderate
N=126
%
Severe
N=24
%
1. Simply wait
till the AE abated.
9?3 0 0 38?7}} 4?2 0
2. Give/take
medication
2a. Take
medication at the
onset of the AE
45?4 43?4 7?8 32?3 38?9 20?2
2b. Take
medication if the
AE is long lasting
12?1 12?2 1?2 20?7 31?8 4?8
3. Call a GP
3a. At the onset 3?9 10?6 13?65 0?34 1?4 0
3b. If the AE is
long lasting
2?6 4?8 13?65 0?66 2 0
4. Take medication
and call a GP
20?2 28?9 64?4* * 2 18?5 75* *
Inconsistencies:
Wait for the end of
the AE and take
medication
6?5 0 0 5?1 3?4 0
**P<0?001 (severe vs. others);
}}P<1076 (adolescents vs. children).
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the diagnosis but between 31 and 39% did not regularly visit
any physician for their asthma. Most patients were managed
by general practitioners and, to a lesser extent, by pulmonol-
ogists. The proportion of children or adolescents followed up
by an asthma specialist was nevertheless higher than that
reported in the literature (9), and did not correspond to those
having the most severe asthma. This may be due to the
French healthcare system that allows patients to directly
consult a specialist without GP referral. Despite this
possibility, it should be noted that the rate of visits either to
an emergency department or to hospital was relatively high
when compared to the expected mild severity of asthma in the
French population. Medical habits, in terms of physician or
hospital attendance, were not significantly different between
children and adolescents. This lack of difference may be
related to the fact that unlike self-medication, attending a
health service depends only on a youngster’s parents. By
contrast, we found that compliance to anti-asthmatic treat-
ment was significantly higher in children receiving medica-
tions from their parents than in adolescents taking
medications on their own. In addition, adolescents suffering
from chronic diseases may rebel against parents and
physicians by intentionally not taking medications and/or
reporting adverse effects to asthma medications (15).
Regarding AE self-management, we also found that
attitude of adolescents was different from that of parents.Most children received an inhaled short-acting b2-agonist
and only 9?3% of mild asthmatic parents waited for the end
of AE without giving any medication. By contrast, nearly
half of the adolescents suffering from mild or moderate AE
neither took medication nor called the GP for treatment.
Furthermore, it is noteworthy that the more severe the AE,
the higher the rate of GP calling for emergency in the
younger group, a tendency not found in the other. In a case
control study, Lieu and coworkers demonstrated that
parent-reported severity was in agreement with objective
criteria of asthma morbidity and could help in having an
earlier intervention for AE (9). In another study aimed at
determining factors associated with emergency department
visits, the authors demonstrated that parental assessment of
AE severity influenced attendance to the emergency
department (16). In contrast, we did not find any relation-
ship between adolescent-reported severity and rate of
GP referral. This difference may be due to the
diculties experienced by adolescents in treating their
asthma. It is well known that nearly half of all emergency
room visits for asthma concern children under 18 years of
age (17), and that adolescents are disproportionately
represented in mortality statistics (18). It should also been
taken into account that adolescents’ perception of the
disease might negatively influence self-management (19)
and contribute to the greater vulnerability of this age
group (15).
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to using a bronchodilatator in the event of AE, 10% of
children and 40% of adolescents did not receive adequate
treatment or waited till the end of AE without taking any
medication. As previously suggested by the analysis of
prescribed anti-asthmatic medications (20–21), the first-line
drug is inhaled b2-agonists, independently of self-assessed
severity of AE. In a recent review of prescribed treatment
for children with asthma, Warner also reported that 79?5%
used inhaled bronchodilatators and 9?3% oral corticoster-
oids (22). In our study, the proportion of children receiving
the latter as a first-line treatment ranged from 1?6 to 14?3%,
according to age and self-assessed severity. In the younger
group, oral corticosteroids were more frequently given but
their administration did not appear to be related to AE
severity. The use of corticosteroids instead of bronchodi-
latators may thus be explained by other factors such as the
way the child talks about his symptoms, parental attention
or anxiety as previously demonstrated in the literature
(23,24). By contrast, adolescents who experience severe AE
take significantly more oral corticosteroids as a first-line
treatment than those having less severe symptoms. This
attitude reveals the diculties experienced by adolescents in
self-management, although corticosteroids may be included
in the treatment of severe AE.
Taken together, these results indicate that self-manage-
ment of AE occurring in children identified as asthmatics in
the ISAAC study is globally in agreement with the usual
recommendations provided in asthma guidelines. However,
we found significant differences between children and
adolescents in terms of both medication and referral to
the GP. These results confirm that individual factors
influence acute asthma outcome and that adolescents are
at higher risk than younger children, whose disease is
managed by their parents.
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Appendix
ADDITIONAL QUESTIONNAIRE
—If your child/(you) ever had asthma, was it confirmed by
a doctor?
—Did your child/(you) have AE in the last 12 months?
—What was his (her) /(your) AE frequency in the last 12
months?
—At least 1 AE /month—1 AE /month and at least 1 AE/week
—1 AE /week and at least 1 AE/day
—1 or many AE/day
—What was AE usual severity?
—mild
—moderate
—severe
—In face of mild AE
—Did you give him his (her) medication?
—If yes, in face of mild attack what are you doing?
—You wait for the end of the attack
—You gives/take medication
—You call a doctor
—If you give/take medication
—Do you give/take them at the onset of the attack or
if the attack is long lasting?
—What medication do you give/take?
—If you call a doctor
—Do you call him at the onset of the attack or if the
attack is long lasting?
In face of moderate attack: idem
In face of severe attack: idem
